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Abstract 
This research used the minimal exposure paradigm to examine facial first impressions of 
traits of trustworthiness, status, and attractiveness, considered important in verbal models of 
partner preferences. Heterosexual participants rated opposite-sex faces comprising either 
naturalistic images or youthful-looking averaged faces on trustworthiness, status, and 
attractiveness following 33ms, 100ms, and 500ms masked presentation. The pattern masks 
were phase-scrambled to provide the same overall colour composition, brightness, and spatial 
frequency content as the presented faces. Trustworthiness, status, and attractiveness 
judgements were all reliable at above-chance levels even at 33ms presentation, and extra time 
(100ms or 500ms) only led to modest improvement in the correspondence with an 
independent set of time-unconstrained judgements. The increasing prevalence of online 
images and internet-based relationships make these findings timely and important. 
 
Key words: 
Face perception; First impressions; Person perception; Social inferences; Romantic 
relationships. 
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Theories of verbally expressed romantic partner preferences emphasise three factors: 
warmth-trustworthiness, status-resources, and vitality-attractiveness (Fletcher, Simpson, 
Thomas, & Giles, 1999), which have been validated in numerous questionnaire-based studies 
(Campbell, Simpson, Kashy, & Fletcher, 2001; Fletcher, Kerr, Li, & Valentine, 2014; 
Fletcher, Simpson, & Thomas, 2000a, 2000b; Fletcher et al., 1999). Faces are a salient source 
of information during relationship initiation (e.g., online dating). For instance, the online 
dating company Meetic Group moderates over 15 billion profiles and claims to be at the 
origin of six million European couples (Meetic Group, 2016). Face photographs are nearly 
always salient in these profiles and, as users often search quickly through many profiles, it is 
important to understand what information they might get from a quick glance at a face. Here, 
our interest is in whether verbally expressed partner preference traits can be evaluated from 
facial first impressions. 
Various traits based on facial appearance can be evaluated from brief presentations, 
but this has not been investigated in the context of evaluations underlying partner preferences 
or with everyday faces. Our aim was to explore trait evaluations from a leading model of 
verbal partner preferences following time-limited presentation of faces. The selection of traits 
for this research followed from models of relationships but, to avoid biasing participantsÕ 
evaluations toward partner preferences, there was no mention of relationships in the 
paradigm.  
Consistent with suggestions that face evaluations are fast and automatic (Todorov et 
al., 2005), research has shown that such judgments can be made at above-chance levels 
following minimal presentation times (Ballew & Todorov, 2007; Bar, Neta, & Linz, 2006; 
Locher, Unger, Sociedade, and Wahl, 1993; Todorov, Pakrashi, & Oosterhof, 2009; Willis & 
Todorov, 2006). Here, we are interested in how well impressions formed to brief supraliminal 
presentations correspond to those made with unlimited viewing time. For example, Todorov 
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et al. (2009) found that following 33ms presentation time evaluations of facial 
trustworthiness corresponded somewhat with independent time-unconstrained judgements, 
and this correspondence improved with increased presentation times (up to 167ms). 
The current research examined the relative salience of traits deemed important in 
verbal models of partner preferences using the minimal exposure paradigm, firstly with 
naturalistic faces and then with youthful-looking averaged faces. We focused on judgments 
of trustworthiness, status, and attractiveness because these correspond to the factors identified 
by Fletcher et al.Õs (1999) leading verbal model of partner preferences and because similar 
traits are important in models of facial first impressions (Sutherland et al., 2013). Study 1 was 
used to create a set of consensual judgements of trustworthiness, status, and attractiveness 
from everyday faces when given unlimited presentation time. These judgements formed an 
independent standard to which performance under the time-limited presentation conditions of 
Study 2 could be compared. Study 2 involved ratings of trustworthiness, status, or 
attractiveness with time-constrained (33ms-500ms) presentation of each face. To prevent 
further visual processing of each image, it was immediately followed by a pattern mask 
comprising a Fourier phase-scrambled version of the same image. Because our interest was in 
first impressions, participants viewed each face once in Studies 1-2. Studies 3-4 examined 
trait inferences to youthful-looking averaged faces that more closely matched the age of our 
participants and included a gender discrimination task to establish how well participants 
could see the faces at short presentation times. 
Study 1 
Participants rated naturalistic faces on trustworthiness, status, and attractiveness 
following unlimited presentation time. 
Method 
Participants. Fourteen participants, university students, were recruited via the 
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University of York (50% male, mean age of 21 years, SD=2.88). Participants were self-
reported native English speakers, raised in a Western environment. The participants provided 
written consent to procedures approved by the Ethics Committee of the University of York 
Psychology Department. No data from participants were excluded. Participants did not take 
part in the other reported studies.  
Face images. Studies typically standardise faces, removing between-image 
differences considered unwanted ÒnoiseÓ. Our approach is novel, focusing on impressions to 
naturalistic, everyday face photographs (termed ambient images by Jenkins, White, Van 
Montfort, & Burton, 2011), including all variability (e.g., pose) this entails. Image differences 
can have a pronounced impact on facial impressions (Burton, Jenkins, & Schweinberger, 
2011; Jenkins et al., 2011; Sutherland, Young, & Rhodes, 2017; Todorov & Porter, 2014).  
The study used a database of 1,000 face images (50% male, Santos & Young, 2005, 
2008, 2011), representing Caucasian non-famous adults. Like other face databases (e.g., 
Oosterhof & Todorov, 2008), to avoid other-race effects (Anzures et al., 2013; Feng et al., 
2011; Hugenberg & Bodenhausen, 2003; OÕToole, Natu, & Toole, 2013), non-Caucasian 
faces were not included. The images were taken from the internet and were unconstrained in 
terms of variability (e.g., expression, age, amongst others). Everything except Caucasian 
adult appearance was unstandardised. Images were resized to 150 pixels in height and 
cropped to reveal the individualsÕ head and shoulders. See Figure 1 for examples. 
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Figure 1. Example ambient images like those used in the study, from the authorsÕ personal 
collections (upper panel). Photographs from the database are not shown for copyright 
reasons. The lower panel shows corresponding Fourier phase-scrambled masks, as used in 
Studies 2 and 4.  
 
Traits. Ratings were already available for trustworthiness (n=20; Sutherland et al., 
2013), and attractiveness (n=6; Santos & Young, 2005, 2008, 2011). Ratings on status and 
additional ratings on attractiveness were collected using the same method (to arrive at n=10 
per trait). 
Procedure. Participants were informed that the study involved facial evaluations and 
that the task was self-paced, but to rely on their first impressions (Sutherland et al., 2013; 
Todorov, Mandisodza, Goren, & Hall, 2005). Participants completed six practice trials, rating 
faces randomly selected from the database, and then rated all 1,000 images, in a random 
order on one trait, to avoid carry-over effects (e.g., Hamermesh & Abrevaya, 2013; Rhodes, 
2006). Ten participants (five male) were randomly assigned to rate status and four 
participants (two male) were randomly assigned to rate attractiveness. Ratings were made on 
a Likert scale (e.g., 1: very unattractive Ð 7: very attractive). Images remained on the screen 
while participants made their judgement. The inter-trial interval was 750ms. On completion, 
participants were debriefed and reimbursed with a small payment. The task was programmed 
using E-Prime 2.0 (Psychology Software Tools, Pittsburgh, USA) and took 60 minutes. 
Results and Discussion 
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Reliability of trait judgements across raters was good (Nunnally & Bernstein, 1994) 
and in accordance with previous studies (e.g. Sutherland et al., 2013), as presented in Table 1. 
We do not maintain that these evaluations are valid, though, what matters is that the time-
unconstrained ratings were largely consensual (reliable) across participants. The data of 
interest involved the mean rating for each face on each trait. The Study 1 mean trait ratings 
for each face formed an independent point of comparison to the time-constrained ratings in 
Study 2. 
 
Table 1. Range of mean ratings of ambient images on trustworthiness, status, and 
attractiveness following time-unlimited presentation, from Study 1. CronbachÕs alphas of 
trait ratings are also shown. 
Trait Mean range  CronbachÕs alpha 
Trustworthiness 1.80-6.05  .87 
Status 1.70-6.00  .81 
Attractiveness 1.50-6.10  .87 
 
Study 2 
To examine first impressions to brief presentation, participants rated naturalistic faces 
on trustworthiness, status, and attractiveness following 33ms-500ms masked presentation. 
Method 
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Participants. Thirty participants, university students, were recruited via the 
University of York (50% male, mean age 21 years, SD=3.09). Participants were self-reported 
heterosexual native English speakers, raised in a Western environment. The participants 
provided written consent to procedures approved by the Ethics Committee of the University 
of York Psychology Department. No data from participants were excluded. Participants did 
not take part in the other reported studies. Post-hoc power analysis confirmed that the sample 
size was adequate to achieve over .80 power when examining whether trait evaluations could 
demonstrate above-chance reliability. 
Face images. The same database described for Study 1. From this database, 300 
images of male faces were randomly selected and grouped into ten sets of 30 images, and 300 
randomly selected female faces were likewise grouped into ten sets of 30 images. No image 
was repeated across these sets of stimuli. 
Masks. Image processing was performed in MATLAB R2015b to create a Fourier 
phase-scrambled mask per image (see Figure 1). Fourier-scrambling was achieved by adding 
the same random phase structure to the existing three (rgb) phase structures within the 
original face. Hence, the overall colour composition, brightness, and spatial frequency of 
each scrambled mask was the same as in the original face (cf. Baseler, Harris, Young, & 
Andrews, 2014). 
Procedure. Participants were informed that the study involved facial evaluations and 
that the task was self-paced, but to rely on their first impressions (Sutherland et al., 2013; 
Todorov et al., 2005). Participants completed the minimal exposure time task, rating 
opposite-sex faces on trustworthiness, status, and attractiveness following three different 
presentation times (33ms, 100ms, and 500ms). There were three main blocks of trials, 
corresponding to the three trait ratings. Within each main trait rating block there were three 
subsidiary blocks with different presentation times (33ms, 100ms, and 500ms). Trait order 
FACIAL FIRST IMPRESSIONS 
 
9 
and presentation time order were counterbalanced across participants. 
Within each main trait rating block, participants rated 30 practice stimuli before the 
main blocks of 30 trials with 33ms, 100ms, and 500ms presentation times. Each trial started 
with a fixation cross presented for 500ms at the centre of the screen. After viewing each face 
for a given presentation time, a mask was presented to overlap the previous image and this 
remained on the screen until participants rated the original image on trustworthiness (1: very 
untrustworthy Ð 7: very trustworthy), status (1: low status Ð 7: high status), or attractiveness 
(1: very unattractive Ð 7: very attractive). The inter-trial interval was 750ms. All participants 
rated the same set of 30 practice images and the remaining nine sets of 30 faces were rotated 
randomly around the conditions (three presentation times and three rated traits). Participants 
did not rate any face twice. On completion, participants were debriefed and reimbursed with 
a small payment. Stimuli were presented on an LCD screen and the task was programmed 
using E-Prime 2.0 (Psychology Software Tools, Pittsburgh, USA) and took 25 minutes. 
Results and Discussion 
Reliability of trait judgements across raters could not be examined as the 
counterbalancing meant that few participants rated each set of faces following a given 
presentation time. To measure performance, we therefore correlated each participantÕs trait 
ratings for each face at 33ms, 100ms, and 500ms with the mean trait ratings for the 
independent time-unconstrained judgements of the same images from Study 1. Our measure 
of performance thus involved quantifying the agreement between an individual participantÕs 
ratings (at different presentation times) with consensual judgements of the same images from 
Study 1. These correlations were transformed using FisherÕs z (Fisher, 1915) for statistical 
analysis. 
A key question concerns whether traits can be evaluated at above-chance levels at the 
different presentation times. One-sample t-tests comparing the FisherÕs z scores of the 
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conditions to zero revealed that the correlations for each condition were significant (see Table 
2), showing above-chance performance in all conditions. 
 
Table 2. One-sample t-tests comparing Fisher z scores representing the relationship between 
time-constrained face evaluations from Study 2 and an independent set of time-unlimited face 
judgements (derived from Study 1) to zero. All t-tests were significant at p<.001. 
Trait Presentation time t-test 
Trustworthiness 
33ms !!29! ! !!!19 
100ms !!29! ! 12!31 
500ms !!29! ! !!!04 
Status 
33ms !!29! ! !!34 
100ms !!29! ! !!04 
500ms !!29! ! !!!51 
Attractiveness 
33ms !!29! ! 14!56 
100ms !!29! ! 14!79 
500ms !!29! ! 16!08 
 
A more nuanced approach is to ask whether performance improved across 
presentation time. Hence, a repeated-measures 3 x 3 ANOVA was conducted between traits 
(trustworthiness, status, and attractiveness) and presentation times (33ms, 100ms, and 
500ms). The model did not violate sphericity. There were significant main effects of traits: 
! !! 58 ! !!89!��� ! !!81!! ! !002! !!
!
! !19 and presentation times: ! !! 58 !
10!95!��� ! !!42!! ! !001! !!
!
! !27. The interaction between presentation times and 
traits did not reach significance: ! !! 116 ! !!28!��� ! !!07!! ! !282! !!
!
! !04.  
The left panel of Figure 2 shows the main effect of traits. Examination using 
BonferroniÕs adjustment revealed that attractiveness was more reliably detected from ambient 
images than was trustworthiness (p<.01); therefore, rated attractiveness was more consensual 
across participants than rated trustworthiness. The right panel of Figure 2 shows the main 
effect of presentation times. Findings revealed a modest improvement in the correspondence 
with the independent set of time-unconstrained judgements following 100ms or 500ms 
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presentation times, relative to 33ms (ps<.01). Further, relative to 100ms presentation time, 
evaluations made following 500ms did not result in better correspondence with the 
independent time-unconstrained judgements. 
 
 
Figure 2. The main effects of traits (left panel) and presentation times (right panel) in Study 
2. Mean correlations (and SE) between ratings of trustworthiness, status, and attractiveness 
of ambient faces presented for limited time (33ms to 500ms) in Study 2 and an independent 
set of time-unconstrained judgements (derived from Study 1). 
 
From these findings, it is clear that seeing a face for 100ms suffices to make a reliable 
first impression, and that even a presentation as short as 33ms creates only a small decrement. 
It is possible, though, that the less correlated judgments following 33ms presentation might 
simply reflect greater noise if participants missed seeing stimuli on some trials. Hence, Study 
4 incorporated an additional gender categorisation task to determine whether participants 
could detect a highly salient facial characteristic (gender) following 33ms and 100ms 
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presentation.  
Studies 1-2 used everyday images of adult faces unconstrained on age, whereas our 
participants were young adults. As age is a correlate of perceived trustworthiness, status and 
attractiveness (Sutherland et al., 2013; Todorov, 2017), we explored whether these traits 
could also be reliably determined from brief presentations when the range of ages was 
constrained to be relatively close to the ages of the participants. To achieve this, we used 
image averaging techniques (Sutherland, Rhodes, & Young, 2017) to create youthful-looking 
face-like averaged faces high or low on trustworthiness, status, and attractiveness for Studies 
3-4. 
Study 3 
Sutherland et al. (2013) showed that averaging ambient images can create prototypes 
conserving the consistent cues underlying certain traits. We used the same method to create 
averages of youthful-looking ambient images based on trustworthiness, status, and 
attractiveness ratings, which were evaluated by a new group of participants in Study 3 
following unlimited presentation time. These judgements formed an independent standard to 
which performance under the time-constrained presentation conditions of Study 4 could be 
compared. 
Method 
Participants. Twenty participants, university students, were recruited via the 
University of York (50% male, mean age of 21 years, SD =3.91). Participants were self-
reported heterosexual native English speakers, raised in a Western environment. The 
participants provided written consent to procedures approved by the Ethics Committee of the 
University of York Psychology Department. No data from participants were excluded. 
Participants did not take part in the other reported studies. 
Face-like images. We followed Sutherland et al.'s (2013) image averaging procedure 
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using PsychoMorph (Tiddeman, Burt, & Perrett, 2001) to create 120 face-like averaged 
images from the ambient face database described for Study 1. These averaged images (see 
Figure 3) represented high and low trustworthiness, status, and attractiveness. Each image 
was made by averaging six high and six low rated images, using only images representing 
younger adults (based on age ratings from Santos & Young, 2005, 2008, 2011). 
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Figure 3. Stimuli used in Studies 3 and 4. These are averaged youthful-looking faces. Each 
average is made from six ambient images representing high (left panels) and low (right 
panels) trustworthiness (upper rows), status (middle rows), and attractiveness (lower rows). 
Averages created from female images are shown in the top panels and male images in the 
bottom panels. 
 
Procedure. Participants rated all 120 images on trustworthiness, status, and 
attractiveness in a blocked design; trait order was counterbalanced. The task took 25 minutes. 
All other procedural details were the same as for Study 1. 
Results and discussion 
Reliability of trait judgements across raters was good (Nunnally & Bernstein, 1994) 
and in line with previous studies (e.g. Sutherland et al., 2013), as presented in Table 3. The 
data of interest involved the mean rating for each face per trait (see Table 3).  
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Table 3. Mean and SD of ratings of male and female youthful-looking averaged face images 
(representing high and low trustworthiness, status, and attractiveness) on trustworthiness, 
status, and attractiveness following time-unlimited presentation, from Study 3. CronbachÕs 
alphas of trait ratings are also shown. 
Trait ratings Face gender Faces Mean SD CronbachÕs alpha 
Trustworthiness 
Male 
High trustworthiness 4.15 .36 
.90 
Low trustworthiness 3.04 .26 
Female 
High trustworthiness 5.17 .35 
Low trustworthiness 3.55 .30 
Status 
Male 
High status 5.00 .45 
.90 
Low status 3.31 .40 
Female 
High status 4.65 .43 
Low status 3.57 .46 
Attractiveness 
Male 
High attractiveness 4.40 .55 
.96 
Low attractiveness 2.48 .42 
Female 
High attractiveness 5.04 .35 
Low attractiveness 3.04 .58 
 
To further test the validity of the averaged stimuli, the ratings were subjected to a 
repeated-measures ANOVA for stimulus type (high/low male/female attractiveness, high/low 
male/female status, and high/low male/female trustworthiness). The model did not violate 
sphericity. The ANOVA revealed a significant effect of stimulus type: ! !!! !! !
43!83!��� ! !!20!! ! !001! !!
!
! !83. Examination of this effect using BonferroniÕs 
adjustment revealed significant differences (ps<.01) between high and low faces manipulated 
to represent each trait, separated by face gender. Female and male images manipulated to 
represent high and low levels of each trait were evaluated in accordance with the 
manipulations (high trustworthiness faces were evaluated as being higher in trustworthiness, 
relative to low trustworthiness faces, and so on). Hence, these face-like averages were 
validated for use in Study 4 and these judgements formed an independent standard to 
compare to the time-constrained trait evaluations in Study 4. 
Study 4 
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Participants rated the youthful-looking averaged images on trustworthiness, status, 
and attractiveness following 33ms-500ms presentation and completed a gender 
discrimination task to ascertain whether faces at 33ms and 100ms are visible to participants. 
Method 
Participants. Sixty-two participants, university students, were recruited via the 
University of York (43% male, mean age of 22 years, SD =4.27). Participants were self-
reported heterosexual native English speakers, raised in a Western environment. The 
participants provided written consent to procedures approved by the Ethics Committee of the 
University of York Psychology Department. Data from one participant's trustworthiness 
33ms and 100ms tasks were not included as he gave identical ratings throughout. Participants 
did not take part in the other reported studies. Post-hoc power analysis confirmed that the 
sample size was adequate to achieve over .80 power when examining whether trait 
evaluations could demonstrate above-chance reliability. 
Face images. The study used the face-like images described for Study 3 in the 
minimal exposure time task. Ambient images (described in Study 1) rated high for gender 
typicality (high masculinity ratings of male faces, high femininity ratings of female faces; 
Sutherland et al., 2013) were used for the gender discrimination task. 
Masks. As per Study 2, image processing was performed in MATLAB R2015b to 
create a Fourier phase-scrambled mask for each face. 
Procedure. Participants were informed that the study involved facial evaluations and 
that the task was self-paced, but to rely on their first impressions (Sutherland et al., 2013; 
Todorov et al., 2005). Following informed consent, participants completed a gender 
discrimination task, then the minimal exposure time task, and finally another gender 
discrimination task. The gender discrimination task involved six practice trials followed by 
ten trials viewing faces presented for 33ms and ten trials viewing faces for 100ms in a 
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blocked design (exposure time was counterbalanced). Each face was immediately followed 
by a mask overlapping the previous image. The mask remained on the screen until 
participants responded to the question: Is this face male or female? (1: male or 7: female). 
The faces viewed by participants in the final gender discrimination task were different from 
those in the initial gender task. 
Procedural details for the minimal exposure time task were the same as for Study 2, 
excepting that within each main trait rating block, participants rated 20 opposite sex faces on 
the trait they had been manipulated to represent (i.e., participants rated 20 faces on 
trustworthiness: 10 high and 10 low trustworthiness images). Participants rated the same 
faces on a given trait, in a random order, for each presentation time. Participants rated six 
practice stimuli before the main blocks of 20 trials viewing faces for 33ms, 20 trials at 
100ms, and 20 trials at 500ms presentation. Stimuli were presented on an LCD screen and the 
tasks were programmed using E-Prime 2.0 (Psychology Software Tools, Pittsburgh, USA) 
and took 25 minutes. 
Results and discussion 
In the gender discrimination task, all participants classified stimuli with at least 75% 
accuracy following 33ms-100ms presentation. One-sample t-tests revealed above-chance 
accuracy for 33ms and for 100ms, regardless of task order (i.e., whether participants 
completed the task before or after trait ratings; see Table 4).  
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Table 4. One-sample t-tests comparing the percent accuracy from the gender discrimination 
tasks from Study 4 to chance level (50% accuracy). All t-tests were significant at p<.001, 
demonstrating above-chance accuracy for faces presented at 33ms and 100ms regardless of 
whether participants completed the gender discrimination tasks before or after completing 
the trait rating task. Mean percent accuracy and SD are shown. 
Presentation time Task order t-test Mean SD 
33ms 
Before trait ratings t(61)=27.90 85% 9.88 
After trait ratings t(61)=25.04 86% 11.36 
Overall t(61)=43.27 86% 6.47 
100ms 
Before trait ratings t(61)=51.91 96% 6.92 
After trait ratings t(61)=45.88 94% 7.59 
Overall t(61)=67.51 95% 5.24 
 
To further examine accuracy in the gender discrimination task, a repeated-measures 3 
x 3 ANOVA was conducted between presentation times (33ms and 100ms) and task order 
(before and after completing trait ratings). The model did not violate sphericity. There was a 
significant main effect for presentation times revealing that accuracy was better following 
100ms (relative to 33ms) presentation: ! !!61 ! 104!27!��� ! 5425!81!! ! !001! !!
!
!
!63. Hence, it is possible that participants ÔmissedÕ some faces at 33ms. There was no 
significant main effect for task order: ! !!61 ! !02!��� ! !!61!! ! !904! !!
!
! !!! and 
no significant interaction between presentation times and task order: ! !!61 ! !!24!��� !
103!23!! ! !271! !!
!
! !02. Note that the overall pattern of results reported below did not 
change when only considering data from individuals with at least 85% accuracy in the gender 
discrimination task. 
For the trait ratings, because stimuli were repeated across conditions, we were able to 
demonstrate good reliabilities across raters (Nunnally & Bernstein, 1994) in line with 
previous studies (e.g. Sutherland et al., 2013), as shown in Table 5. To measure performance 
for trait ratings at each presentation time, we correlated each participantÕs trait ratings for 
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each face at 33ms, 100ms, and 500ms with the mean trait ratings for the independent time-
unconstrained judgements of the same images from Study 3. These correlations were 
transformed using FisherÕs z (Fisher, 1915) for statistical analysis. One-sample t-tests 
comparing the FisherÕs z scores of the conditions to zero revealed that the correlations of 
each condition were significantly above-chance level (see Table 5). 
 
Table 5. One-sample t-tests comparing Fisher z scores, representing the relationship between 
time-constrained face evaluations from Study 4 and an independent set of time-unconstrained 
face judgements (derived from Study 3), to zero. All t-tests were significant at p<.001. 
CronbachÕs alphas of time-constrained trait ratings are also presented. 
Trait Presentation time t-test 
CronbachÕs alpha 
Male faces Female faces 
Trustworthiness 
33ms t(60)=12.81 .96 .94 
100ms t(60)=15.42 .96 .96 
500ms t(61)=14.05 .96 .93 
Status 
33ms t(61)=9.38 .93 .79 
100ms t(61)=14.03 .95 .90 
500ms t(61)=13.57 .94 .88 
Attractiveness 
33ms t(61)=17.54 .96 .95 
100ms t(61)=24.92 .98 .98 
500ms t(61)=33.31 .98 .98 
 
To examine FisherÕs z score differences between conditions, a repeated-measures 3 x 
3 ANOVA was conducted between traits (trustworthiness, status, and attractiveness) and 
presentation times (33ms, 100ms, and 500ms). A Greenhouse-Geisser correction was used as 
the model violated sphericity. There was a significant main effect for traits: 
! !!79!107!17 ! 32!!!!��� ! !!51!! ! !001! !!
!
! !35 and for presentation times: 
! !!98!118!51 ! 18!69!��� ! !!41!! ! !001! !!
!
! !24. However, there was also a 
significant interaction between presentation times and traits: 
! !!68!220!90 ! 10!30!��� ! !!58!! ! !001! !!
!
! !15.  
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This interaction effect is presented in Figure 4. Decomposition of the interaction using 
BonferroniÕs adjustment revealed that the reliability of trustworthiness judgements was not 
affected by presentation time, whereas judgements of status and attractiveness were more 
reliable at 100ms and 500ms presentation. Similar to Study 2, attractiveness was more 
reliably detected than trustworthiness (p<.01) or status (p<.001); in other words, rated 
attractiveness was more consensual across participants than rated trustworthiness or status. 
Trustworthiness was also more reliably detected than status (p<.01). As for Study 2, there 
was a modest improvement in the correspondence with the independent set of time-
unconstrained judgements following 100ms or 500ms presentation times, relative to 33ms 
(ps<.001). Further, relative to 100ms presentation time, evaluations made following 500ms 
did not result in significantly better correspondence with the independent time-unconstrained 
judgements. 
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Figure 4. The interaction of traits and presentation times in Study 4. Mean correlations (and 
SE) between ratings of trustworthiness, status, and attractiveness of youthful-looking 
averaged faces presented for limited time (33ms to 500ms) in Study 4 and the independent set 
of time-unconstrained judgements (derived from Study 3). 
 
General Discussion 
Our studies investigated trait evaluations related to a leading model of verbal partner 
preferences from time-limited masked presentations of face stimuli. We cross-validated the 
findings using naturally occurring, ambient, face images (Study 2) and relatively youthful-
looking face-like averaged images (Study 4). The reliability of first impressions of 
trustworthiness, status, and attractiveness following 33ms, 100ms, and 500ms presentation 
was examined by correlating these with time-unlimited evaluations of the same faces on the 
same traits by a different group of participants.  
FACIAL FIRST IMPRESSIONS 
 
22 
Time-constrained trait evaluations showed above-chance reliability across all 
conditions, and we never found any differences between performance to 100ms and 500ms 
presentations. Given the careful masking of each stimulus with an individually configured 
Fourier mask, we can conclude that a single glance of 100ms is sufficient to form a first 
impression that will, on average, approximate that of other viewers. Thus, as per previous 
research, time-constrained judgements are not necessarily less reliable (Ballew & Todorov, 
2007).  
There were slight differences in our findings with 33ms presentation time. Although 
likely close to threshold, this still allowed supraliminal perception; none of our participants 
reported being unable to see faces at the 33ms presentation time. In Study 2 (with ambient 
images) reliability was slightly reduced across all judgements at 33ms, whereas in Study 4 
(with youthful-looking averaged images) the reduction in reliability at 33ms was evident for 
ratings of status and attractiveness, but not for trustworthiness. We note, though, that 
evaluations of face gender were also less accurate at 33ms than 100ms in Study 4, raising the 
possibility that participants ÔmissedÕ seeing some of the faces. Although potentially 
interesting, however, this difference between 33ms and 100ms is minor; the key point is the 
ease with which consensual evaluations were reached to brief presentations. This finding is 
notable as such brief presentation times are not considered long enough for saccadic eye 
movements, curtailing visual exploration and underscoring the effectiveness of a Òsingle 
glanceÓ (Olivola & Todorov, 2010). 
The present research focused on judgments of trustworthiness, status, and 
attractiveness because these represent the factors identified by a leading verbal model of 
partner preferences which is based around factors of warmth-trustworthiness, status-
resources, and vitality-attractiveness (Fletcher et al., 1999). However, these verbal partner 
preference factors somewhat parallel factors identified in other studies of facial first 
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impressions: trustworthiness/valence, youthful-attractiveness, and dominance/competence 
(Oosterhof & Todorov, 2008; Sutherland et al., 2013; Sutherland, Oldmeadow, & Young, 
2016). Hence, the traits examined here are likely good approximations of the key components 
underlying person perception in both romantic and non-romantic contexts. 
Facial judgments are consequential, for instance, predicting government election 
results and influencing romantic preferences (Ballew & Todorov, 2007; Fiore, Taylor, 
Mendelsohn, & Hearst, 2008; Fletcher et al., 2014; Hall, Goren, Chaiken, & Todorov, 2009; 
Hancock & Toma, 2009; Todd, Penke, Fasolo, & Lenton, 2007; Todorov, 2017). Thus, 
identifying the salience of traits involved in romantic preferences is both important and 
timely. From an evolutionary perspective, evaluations of trustworthiness and attractiveness 
may be of particular significance for two reasons. Firstly, detection of trustworthiness is 
likely to be linked to survival (Cosmides & Tooby, 1992). For instance, people may avoid 
potentially harmful individuals based on first impressions of facial trustworthiness (Oosterhof 
& Todorov, 2008). Secondly, researchers suggest that attractiveness signals fertility and 
resistance to environmental and genetic stressors (Jasienska et al., 2006; Lassek & Gaulin, 
2008; M¿ller, 1999; see Rhodes, 2006, for a review). Attractiveness remains salient out of the 
lab, for example, in speed-dating paradigms (see Walster, Aronson, Abrahams, and 
RottmanÕs, 1966, famous ÒComputer DanceÓ study). Hence, evaluations of trustworthiness, 
status, and attractiveness may be relevant in approach behaviours within and beyond 
romantic contexts.  
Whilst the evolutionary perspective has become dominant in attractiveness research in 
particular, studies have shown distinct contributions of environmental and genetic influences 
(Germine et al., 2015). More generally, it is clear that some aspects of first impressions are 
consensual (i.e. shared across participants) whilst others reflect more idiosyncratic 
evaluations (Hnekopp, 2006). In this respect, our technique of correlating an individual 
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participant's ratings with the average ratings across an independent group of observers 
estimates the consensual component. Of note, in Studies 2 and 4 we found attractiveness 
judgements elicited the highest consensus (i.e., the largest correlations). Moreover, the cues 
subserving facial impressions interact in complex ways (Santos & Young, 2011; Sutherland 
et al., 2013; Todorov, 2017; Vernon, Sutherland, Young, & Hartley, 2014). For example, 
averaged high warmth-trustworthiness images depict smiling individuals, but smiling is not 
an exclusive cue to warmth-trustworthiness. Instead, what is important is possibly the type of 
smile, and certainly the way smiling is combined with other cues such as skin tone, age, and 
face shape. These cues are interdependent, allowing reliable evaluations to be made even 
when the impact of the powerful age cue was reduced in Studies 3-4. 
Our research applied the minimal exposure paradigm to novel stimuli: ambient 
images and computer-averaged face-like images. Naturalistic ambient faces capture the cues 
involved in trait evaluations that might be absent in standardised images and form a key 
element of data-driven approaches (Todorov, Olivola, Dotsch, & Mende-Siedlecki, 2015). 
The ambient image approach provides a useful degree of ecological validity by shifting the 
emphasis of facial impressions research towards the impact of these variable characteristics. 
Further, as ambient images contain the variable elements inherent in natural environments, 
findings derived from ambient (relative to standardised) images can be more directly 
generalised to real-life contexts. Nonetheless, standardised images remain useful in 
improving sensitivity to detect small effects and in manipulating images to determine causal 
effects (Sutherland, Rhodes, et al., 2017). A strength of the present research is the 
complementary use of ambient (Studies 1-2) and more controlled images (Studies 3-4), 
together offering a more comprehensive insight into person perception (Sutherland et al., 
2013; Sutherland, Rhodes, et al., 2017; Todorov, 2017). The fact that we obtained very 
similar findings with two different types of images lends confidence to our findings. 
FACIAL FIRST IMPRESSIONS 
 
25 
Our performance measure involved correlating a participant's responses to items 
presented at a given exposure duration with those of participants seeing the same items for 
unlimited time. In first impressions research this measure has the advantage of not assuming 
an objectively correct answer for each item (cf. Sprengelmeyer et al., 2017). However, whilst 
results can then be generalized to other participants, we cannot measure generalization to 
other stimuli. Studies using mixed-model designs would therefore be a useful next step (Judd, 
Westfall & Kenny, 2017). 
Finally, our use of Fourier phase-scrambled masks constitutes an advance over 
previous masking techniques used in minimal exposure paradigms. For example, Todorov et 
al. (2009) used a single mask (mosaic of facial fragments), Bar et al.'s (2006) masks were 
random black lines on a grey/white background, and Willis and Todorov (2006) did not use 
masks. Effective masking is essential to interrupt the processing of images at a set time 
(Bacon-Mac, Mac, Fabre-Thorpe, & Thorpe, 2005), preventing retinal persistence. The 
masks used in Studies 2 and 4 were individually created to match the original images on 
colour composition, brightness, and spatial frequency content. 
To conclude, many relationships begin in contexts where facial impressions form an 
important source of information (e.g., online dating). Research using the minimal exposure 
paradigm has not systematically examined traits relevant to partner preferences and has not 
used the highly variable images encountered in everyday life. By doing both of these, the 
present research offered a novel and naturalistic approach to examine the salience of 
trustworthiness, status, and attractiveness in first impressions of ambient faces and youthful-
looking averaged faces. Our findings revealed that a single glance of 100ms is sufficient to 
form a reliable, consensual first impression and that additional time (500ms presentation) did 
not result in better correspondence with an independent set of time-unconstrained 
judgements. Even at 33ms presentation, performance was not severely impaired. The 
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pervasiveness of online images and internet-based romantic (and professional) relationships - 
in which individuals may approach another based on a rapid glance at a profile image - make 
these findings timely and relevant to contexts within and beyond the romantic domain. 
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